technologies that could be used. Interestingly, one of the simplest approaches so far, the evaluation of TILs, has generated highly reproducible results on the relevance of immune parameters for response to neoadjuvant chemotherapy and patient prognosis, in particular in triple-negative breast cancer [9] . The evaluation of TILs can be performed using already existing H&E slides from histopathological diagnosis as well as slides collected in the course of clinical studies. The International Immunooncology Working Group ('TIL Working Group') has published a first guideline for the standardized evaluation of TILs [10] , and the retrospective evaluation of a multitude of existing clinical trial cohorts for TIL levels is currently in progress. Furthermore, it is planned to use TILs as a stratification parameter in clinical trials on immunotherapeutic agents in breast cancer. In addition to the relatively simple evaluation of TILs, molecular signatures have been described that might offer additional predictive power [11] , in particular in those tumors with intermediate and heterogeneous TIL levels. In addition to the primary diagnostic approaches, it will be important to monitor the development of resistance to immunotherapy.
Over the last 20 years we have learned much about the interaction of solid tumors and the immune system. With this understanding has come a renaissance in cancer therapy, as immunotherapeutic interventions, which augment tumor-specific responses and block suppressive pathways on which tumors depend to maintain their immune privilege, have shown increasing efficacy in the clinic. However, despite the progress we have made in understanding these mechanisms we have just started to transfer this knowledge into therapeutic implications.
Trastuzumab was the first antibody that could induce an antigen-specific antitumor immune reaction [12] . Until today it remains unclear whether the main effect of trastuzumab is related to immunological mechanisms or to synergistic activity with chemotherapy [13] . Meanwhile, many antibodies were approved for treating solid tumors including breast cancer. However, antibodies represent only a small component of the immunotherapeutic repertoire.
Immunological parameters have been described as prognostic factors in many different tumor types, including colon cancer, malignant melanoma, and lung cancer, with promising results of clinical trials of immunomodulatory agents [1] . The upcoming immune therapies have the potential to transform the way malignant tumors are treated in many fields of oncology [2] .
Traditionally, breast cancer has not been viewed as a particularly immunogenic type of tumor. Therefore, the first clinical trials of immune checkpoint inhibitors were focused on other types of tumors, such as malignant melanoma and non-small cell lung cancer. Nevertheless, immune parameters have been studied to a great extent in breast cancer [3] and accumulating data shows that they are relevant for the development and progression of this tumor type [4] . Consequently, immunotherapies of breast cancer are now tested in different clinical trials.
In this issue of Breast Care the immunogenicity of breast cancer is described from various points of view. From the point of view of immunologists, the relevance of immune checkpoints is described in normal biological processes as well as malignant disease [5] . From the pathologist's viewpoint, the analysis of tumor-infiltrating lymphocytes (TILs) offers a first approach to the correlation of different immunological patterns in breast cancer with therapy response, which can be further investigated by specific immunological markers [6] . From the viewpoint of the clinical oncologist, there is a variety of options to build therapeutic strategies on the increasing knowledge of the immunological mechanisms [7] .
These new therapeutic options will -however -generate new challenges, for example in the field of molecular diagnostics [8] . In parallel to the new therapeutic approaches of immunotherapy, new diagnostic tests are needed. Not all patients will benefit from immunotherapy, and it will be essential to identify those patients that have the highest benefit as well as those patients that do not benefit from immunotherapy at all. From a diagnostic point of view, the immune system is particularly difficult to monitor, due to its high complexity and its high degree of spatial and temporal heterogeneity. There are different types of biomarkers as well as different Denkert There are 3 different ways of immunotherapy: A. active vaccination, B. passive vaccination, C. immunomodulation. Active vaccination or immunization is defined as stimulation with a specific antigen to promote an antigen-specific immunoreaction in the body. In this special issue of Breast Care, Clifton and colleagues [14] give insight into their interesting research work about a vaccine against HER2-associated breast cancer. An immunogenic peptide (E75) derived from the HER2 protein has been given in combination with an immunoadjuvans to high-risk early breast cancer patients in a phase II trial. The 5-year disease-free survival was significantly higher in the vaccinated patient cohort in comparison to patients who received standard treatment. Meanwhile, the research group is doing a phase III trial in early breast cancer patients.
Passive vaccination is the transfer of active humoral immunity in the form of ready-made antibodies or effector lymphocytes, such as activated T cells. While antibodies are already in broad clinical routine, adoptive cellular immunotherapies are not well established yet.
Immunomodulation is defined as a modification of the immune response or the functioning of the immune system. Monoclonal antibodies, cytokines, glucocorticoids, immunoglobulins, ultraviolet light, plasmapheresis, or related agents known to alter cellular or humoral immunity can be used to manipulate the immune response. Here, T-cell checkpoint blockade was named 'Breakthrough of the Year' by Science magazine in 2013 because of its success in treating melanoma as well as lung cancer. Bedognetti and colleagues describe this treatment in this issue as being an option in breast cancer as well [5] . However, only the minority of breast cancer patients with metastatic disease has responded to an anti-PD-1 therapy with the antibody pembrolizumab (18%). Extensive future research is urgently needed to identify those responders before starting the treatment. Whether a specific immune gene signature can be used is still under investigation but first results in other solid tumors look quite promising [15] .
Immunotherapies will soon be standard of care in breast cancer patients but 'one size doesn't fit all' is a dictum that must be postulated for the wide range of immune treatments. We have to better define subpopulations of breast cancer patients to optimize the immunological way to attack tumor cells.
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